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Dear Sirs: 



Please amend the above-captioned application as follows: 
In the Claims: 

Please cancel claim 13 without prejudice. 

The following listing of claims will replace all prior versions and listings of claims in the application: 
1. (currentiy amended) An analyte detection device comprising: 

a body; 

a porous membrane coupled to the body; 

a membrane support in co ntact: with the membrane, wherein the membrane support is configured to 
maintain th e membrane in a substaniiLillv plaiuir orieiurition during use: 

a top member positioned at a spaced distance above the porous membrane such that a first cavity is 
formed between the top member and the porous membrane, wherein the top member covers at least a 
portion of the porous membrane, and wherein the top member is substantially transparent to light , and 
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wherein the top member comprises a fluid inlet configured to allow fluid to be introduced to the 
membrane through the too member, and wherein the too member comprises a wash fluid outlet 
configured to allow fluid to pass across the membrane out of the analvte detection device during a 
washing operation : and 

a bottom member posidoned below the porous membrane, wherein the bottom member is configured to 
receive fluid flowing through the porous membrane during use. 

2. (original) The device of claim 1, wherein the porous membrane comprises pores having a diameter between 
about 0.2 microns to about 12 microns. 

3. (original) The device of claim 1, wherein die top member is substantially transparent to visible light. 

4. (original) The device of claim 1, wherein the bottom member is substantially transparent to visible light. 

5. (original) The device of claim I, wherein the top member is substantially transparent to visible light, and 
wherein the bottom member is substantially transparent to visible light. 

6. (original) The device of claim 1. wherein the top member is substantially transparent to ultraviolet light 

7. (original) The device of claim 1, wherein the bottom member is substantially transparent to ultraviolet light. 

8. (original) The device of claim 1, wherein the top member is substantially transparent to ultraviolet light, and 
wherein the bottom member is substantially transparent to ultraviolet light. 

9. (currently amended) The device of claim 1, wherein the bottom member comprises an indentation configured 
t^tg receive the membrane. 

10. (original) The device of claim 1, wherein the bottom member comprises a first indentation configured to 
receive the filter and a second indentation which is configured to receive fluid passing tiirough the membrane 
during use. 

11. (original) The device of claim I, further comprioing a membran e support coupled to th e membran e , wherein 
the membrane support is composed of a porous material. 

12. (original) The device of claim 44-1, wherein the membrane support comprises pores that allow fluid to flow 
through the membrane support at a speed that is equal to or greater than the speed that fluid passes through 
membrane. 
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13. (original) The device of claim -H-i, wherein the membrane support provides sufficient support of the 
membrane during use to inhibit sagging of the membrane. 

14. (canceled) 

15. (original) The device of claim 1, further comprising a gasket positioned between the membrane and the top 
member. 

16. (original) The device of claim 1, wherein the top member comprises a fluid inlet configured to allow fluid to 
be introduced to the membrane through the top member. 

17. (original) The device of claim 1, wherein the bottom member comprises a fluid outlet configured to allow 
fluid to pass from the membrane out of the anaiyte detection device. 

18. (canceled) 

19. (original) The device of claim 1, further comprising a body and a cap, wherein die top member, the 
membrane and the bottom member are disposed within the body, and wherein the cap secures the top member, 
the membrane and the bottom member within the body. 

20. (original) The device of claim 1, wherein top member is composed of an acrylate polymer. 

21. (original) The device of claim 1, wherein the top member and the bottom member are composed of an 
acrylate polymer. 

22. (currently amended) An anaiyte detection system comprising: 

an anaiyte detection device, the anaiyte detection device comprising: 
a body; 

a porous membrane coupled to the body; 

a membrane support in contact with the membrane, wherein the membrane support is configured to 
maintain the membrane in a substantially planar orientation during use: 

a top member positioned at a spaced distance above the porous membrane such that a first cavity is 
formed between the top member and the porous membrane, wherein the top member covers at least a 
portion of the porous membrane, and wherein the top member is substantially transparent to ligh t, and 
wherein the top member comprises a fluid inlet configured to allow fluid to be introduced to the 
membrane through the top member, and wherein the top member comprises a wash fluid outlet 
configured to allow fluid to pass across the membrane out of the anaiyte detection device during a 
washing operation : and 
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a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use 

a detector optically coupled to the porous membrane, wherein the detector is configured to view at least 

a portion of the membrane through the window; 

a fluid delivery system coupled to the analyte detection device, wherein the fluid delivery system is 
configured to deliver fluid samples to the analyte detection device. 

23. (original) The system of claim 22, wherein the detector comprises a CCD camera. 

24. (original) The system of claim 22, wherein the fluid delivery system comprise one or more pumps. 

25. (original) The system of claim 22, wherein the fluid delivery system comprises a plurality of pumps, each of 
the pumps coupled to a different fluid storage container. 

26. (original) The system of claim 22, wherein the fluid delivery system comprises one or pumps and one or 
more filters, wherein the filters are configured to filter fluids before the fluids are delivered to the analyte 
detection device. 

27. (originai) The system of claim 22, wherein the analyte detection device comprises a fluid inlet, and wherein 
the fluid delivery system comprises a plurality of pumps each of the pumps coupled to a different fluid storage 
container and a manifold, wherein the manifold is configured to redirect fluid from received fi-om at least a 
portion of the pumps to the fluid inlet. 

28. (original) The system of claim 22, wherein the detector comprises a microscope. 

29. (original) The system of claim 22, further comprising a programmable controller coupled to the fluid 
delivery system. 

30. (original) The system of claim 29, wherein the programmable controller is further coupled to the detector. 

3 1. (currently amended) A method of sensing an analyte in a fluid comprising: 

passing the fluid across a porous membrane disposed in an analvte detection device configured to 
capture the analyte on the porous membrane , wherein the analvte detection device comprises: 
a bodv: 

a porous membrane coupled to the bodv; 

a membrane support in contact with the membrane, wherein the membrane support is 
configured to maintain the membrane in a substantially planar orientation during use; 
a top member positioned at a spaced distance above the porous membrane such that a first 
cavity is formed between the top member and the porous membrane, wherein the top member 
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covers at least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light, and 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use : 

detecting an image of matter captured on the porous membrane; and 

determining if the analyte is present on the porous membrane. 

32. (original) The method of claim 31, further comprising passing the analyte to a sensor array if the image 
meets the user-defined criteria. 

33. (original) The method of claim 31, wherein die sensor array comprises a porous particle, 

34. (original) The method of claim 31, wherein determining if the analyte is present comprises comparing the 
shape of the matter to user-defined criteria. 

35. (original) The mediod of claim 31, determining if the analyte is present comprises comparing the size of the 
matter to user-defined criteria. 

36. (original) The method of claim 31, determining if the analyte is present comprises comparing the aggregate 
area of the matter to user-defined criteria. 

37. (original) The method of claim 31. determining if the analyte is present comprises comparing die color of 
the matter to user-defined criteria. 

38. (original) The method of claim 31, determining if the analyte is present comprises comparing the 
fluorescence of the matter to user-defined criteria. 

39. (original) The mediod of claim 31, determining if the analyte is present comprises comparing the fluorescent 
intensity of the matter to user-defined criteria. 

40. (original) The method of claim 31, further comprising applying a stain to the matter captured on the 
membrane. 

41. (original) The method of claim 31, further comprising collecting a sample of an analyte in a fluid using an 
air collection device. 

42. (original) The method of claim 31, further comprising passing a background fluid through the filter and 
detecting an image captured on the porous membrane prior to passing the fluid containing the analyte across the 
porous membrane. 
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43. (original) The 
membrane prior to 



method of claim 31, further comprising performing a lateral flush to clean the surface of the 
passing the fluid containing the analyte across the membrane. 



44. (original) The method of claim 31, further comprising performing a back flush to clean the surface of the 
membrane prior to passing the fluid containing the analyte across the membrane. 

45. (original) The method of claim 31, wherein detecting an image is performed using a CCD detector. 

46. (original) The mediod of claim 31, wherein detecting an image is performed using a microscope. 

47. (original) The method of claim 3 1 , further comprising further comprising passing a visualization agent 
across the membrane after the fluid is passed over the membrane. 

48. (original) The method of claim 31, further comprising performing a lateral wash of the membrane after 
detecting an image. 

49. (original) The method of claim 31, further comprising performing a back wash of the membrane after 
detecting an image. 

50. (original) A method of analyzing an analyte collected on a membrane comprising; 

passing a fluid sample across a membrane, wherein the fluid sample comprises an analyte that is at least 
partially retained by the membrane; 

adding a visualization agent to material coUected on the membrane when the fluid sample is passed 
across the membrane; 

collecting an image of the collected material using white light, at a first wavelength of light, a second 
wavelength of light, and a third wavelength of light, wherein the analyte comprises a color 
corresponding to the first wavelength of light; 

forming a first mask corresponding to an image of the collected material at the second wavelength of 
light; 

forming a second mask corresponding to an image of the collected material at the third wavelength of 
light; 

subtracting the first mask and the second mask from the image of the collected material in white light. 



6 



5 1. (original) The method of claim 50, wherein the wavelengths of light are selected from the group consisting 
of red, blue and green. 

52. (original) The method of claim 50, wherein the collecting the image data and forming the masks is 
performed by a computer. 

53. (original) The method of claim 50, further comprising determining the amount of analyte present on the 
membrane by analysis of the image resulting from subtracting the first mask and the second mask from the image 
of the collected material in white light. 

54. (original) The method of claim 50, wherein the images are collected using a CCD detector. 

55. (original) The method of claim 50, wherein the images are collected using a CCD detector coupled to a 
microscope. 

56. (original) A particle for detecting an analyte in a fluid comprising a receptor coupled to a polymeric resin, 
wherein the polymeric resin comprises a plurality of pores having a diameter of less than about 1 )im. 

57. (original) The particle of claim 56, further comprising a receptor coupled to the surface of one of the pores. 

58. (original) The particle of claim 56, wherein the particle comprises agarose. 

59. (original) The particle of claim 56, wherein the particle is substantially spherical. 

60. (original) The particle of claim 56, wherein the particle has a diameter of between about 100 to 500 microns. 

61. (original) The particle of claim 56, wherein the particle is configured to entrap microbes. 

62. (original) A method for forming a porous particle, comprising: 

forming an emulsion of a polymeric resin in an aqueous solution; 

reducing the temperature of the emulsion to produce the porous particle, wherein the porous particle 
comprises a plurality of pores having a diameter of less than about 1 pm. 

63. (original) The method of claim 62, wherein forming an emulsion comprises adding an emulsifier to a 
mixture of the polymeric resin in water. 

64. (original) A porous particle, formed by the method of claim 62. 
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65- (currently amended) A method for detecting a microbe, comprising: 

passing the fluid over a porous particle configured to capture the microbe , wherein the porous particle 
comprises a plurality of pores having a diameter of less than about 1 um : and 

detecting the microbe with a detector. 

66. (original) The method of claim 65, wherein a receptor configured to receive the microbe is coupled to the 
porous particle. 

67. (original) A system for detecting an analyte in a fluid comprising: 

a light source; 

a sensor array, the sensor array comprising a supporting member comprising at least one cavity fonned 
within the supporting member; 

a particle, the particle positioned within the cavity, wherein the particle is configured to produce a 
signal when the particle mteracts with the analyte during use, and wherein die pardcle comprises a 
receptor coupled to a polymeric resin, wherein the polymeric resin comprises a plurality of pores having 
a diameter of less than about 1 and 

a detector, the detector being configured to detect the signal produced by the interaction of the analyte 
with the pardcle during use; 

wherein the Ught source and detector are posidoned such that light passes from the light source, to the 
particle, and onto the detector during use. 

68. (original) A method of sensing an analyte in a fiuid comprising: 

passing a fiuid over a sensor anay, the sensor array comprising at least one particle positioned 
within a cavity of a supporting member, wherein the particle comprises a receptor coupled to a 
polymeric resin, wherein the polymeric resin comprises a plurality of pores having a diameter of 
less than about 1 {im; 

monitoring a spectroscopic change of the particle as the fluid is passed over the sensor array, 
wherein the spectroscopic change is caused by the interaction of the analyte with the particle. 

69. (currently amended) A method of sensing an analyte in a fluid comprising: 

passing the fluid across a porous membrane configured to capture the analyte on the porous membrane; 
applying a visualization agent to the particles on die porous membrane; 
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detecting an image of matter captured on the porous membrane with a detector at a plurality of 
wavelengths of light; 

detecting an image of matter captured on the porous membrane at a specific wavelength pfof light 
wherein die specific wavelength of light represents light that is not indicative of the presence of the analyte. 

70. (original) A method of forming a sensor array comprising: 

forming a plurality of cavities in a supporting member; 

forming a plurality of particles, wherein each particle comprises a receptor coupled to a polymeric 
resin, wherein a plurality of different receptors are coupled to the particles; 

interacting the plurality of particles with an analyte; 

determining which particles interact with the analyte and the extent to which the interact witii the 
analyte; 

separating particles that interact with the analyte and meet a predetermined criteria from particles that 
do not substantially interact with the analyte or do not meet a predetermined criteria; 

adding the separated particles that interact with the analyte and meet the predetermined criteria to a 
sensor array. 

71. (original) The method of claim 70, wherein separating the particles comprises separating the particles using 
a flow cytometer. 

72. (canceled) 

73. (cancelled) 

74. (new) An analyte detection system comprising: 

an analyte detection device, the analyte detection device- comprising: 

a body; 

a porous membrane coupled to the body; 

a top member, wherein the top member comprises a fluid inlet configured to allow fluid be 
introduced to the membrane through the top member, and wherein the top member is 
positioned at a spaced distance above the porous membrane such that a first cavity is formed 
between the top member and the porous membrane, and wherein the top member covers at 
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least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light; 

a membrane support in contact with the membrane, wherein the membrane support is 
configured to maintain the membrane in a substantially planar orientation during use; 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use; 

a detector optically coupled to the porous membrane, wherein the detector is configured to 
view at least a portion of the membrane through the window; 

a fluid delivery system coupled to die analyte detection device, wherein the fluid delivery 
system is configured to deliver fluid samples to the analyte detection device. 

75. (new) An analyte detection system comprising: 

an analyte detection device, the analyte detection device comprising: 
a body; 

a porous membrane coupled to the body; 

a top member, wherein the top member comprises a fluid inlet configured to allow fluid be 
introduced to the membrane through the top member, and wherein the top member is 
positioned at a spaced distance above the porous membrane such that a first cavity is formed 
between the top member and the porous membrane, and wherein the top member covers at 
least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light; 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through die porous membrane during use; 

a detector optically coupled to the porous membrane, wherein die detector is configured to 
view at least a portion of the membrane through the window; 

a fluid deUvery system coupled to die analyte detection device, wherein the fluid delivery 
system is configured to deliver fluid samples to the analyte detection device, and wherein the 
fluid delivery system comprises one or more pumps, each of the pimips coupled to a different 
fluid storage container. 

76. (new) An analyte detection system comprising: 



to 



an anaiyte detection device, the analyte detection device comprising: 
a body; 

a porous membrane coupled to the body; 

a top member, wherein the top member comprises a fluid inlet configured to allow fluid be 
introduced to the membrane through the top member, and wherein the top member is 
positioned at a spaced distance above the porous membrane such that a first cavity is formed 
between the top member and the porous membrane, and wherein the top member covers at 
least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light; 

a membrane support in contact with the membrane, wherein the membrane support is 
configured to maintain the membrane in a substantially planar orientation during use; 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use; 

a detector optically coupled to the porous membrane, wherein the detector is configured to 
view at least a portion of the membrane through the window; 

a fluid delivery system coupled to the analyte detection device, wherein the fluid delivery 

system is configured to deliver fluid samples to the analyte detection device, and wherein the ^ 

fluid delivery system comprises a one or more pumps and one or more filters, wherein the 

filters are configured to filter fluids before the fluids are delivered to the analyte detection 

device. 

77. (new) An analyte detection system comprising: 

an analyte detection device, the analyte detection device comprising: 
a body; 

a porous membrane coupled to the body; 

a top member, wherein the top member comprises a fluid inlet configured to allow fluid be 
introduced to the membrane through the top member, and wherein the top member is 
positioned at a spaced distance above the porous membrane such that a first cavity is formed 
between the top member and the porous membrane, and wherein the top member covers at 
least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light; 
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a membrane support in conlact with the membrane, wherein the membrane support is 
configured to maintain the membrane in a substantially planar orientation during use; 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use; 

a detector optically coupled to the porous membrane, wherein the detector is configured to 
view at least a portion of the membrane through the window; and 

a fluid delivery system coupled to the analyte detection device, wherein the fluid delivery 
system is configured to deliver fluid samples to the analyte detection device, and wherein the 
fluid delivery system comprises a one or more pumps each of the pumps coupled to a different 
fluid storage container and a manifold, wherein the manifold is configured to redirect fluid 
received firom one or more pumps toward the fluid inlet. 

78. (new) A method of sensing an analyte in a fluid comprising: 

passing the fluid across a porous membrane disposed in an analyte detection device configured to 
capture the analyte on the porous membrane, wherein the analyte detection device comprises: 
a body; 

a porous membrane coupled to the body; 

a top member positioned at a spaced distance above tiie porous membrane such that a first 
cavity is formed between the top member and the porous membrane, wherein the top member 
covers at least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light, and 

a bottom member positioned below the porous membrane, wherein die bottom member is 
configured to receive fluid flowing through the porous membrane during use; 

applying a visualization agent to the matter captured on the porous membrane 

detecting an image of matter captured on the porous membrane; and 

determining if the analyte is present on the porous membrane. 

79. (New) A method of sensing an analyte in a fluid comprising: 

passing a background fluid across a porous membrane disposed in an analyte detection device, wherein 
the analyte detection device comprises: 
a body; 

a porous membrane coupled to the body; 

a top member positioned at a spaced distance above the porous membrane such that a first 
cavity is formed between the top member and the porous membrane, wherein the top member 
covers at least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light, and 



12 



a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during use; 

detecting an image of matter captured on the porous membrane after passing die background fluid 

through the porous membrane; 

cleaning the surface of die porous membrane 

passing a fluid containing one or more analytes across the porous membrane; 

detecting an image of the matter captured on the porous membrane after passing the fluid containing 
one or more analytes through the membrane; and 

determining if the analyte is present on the porous membrane by comparing the image of matter 
captured on the porous membrane after passing the fluid containing one or more analytes through die membrane 
to the image of matter captured on the porous membrane after passing the background fluid through the porous 
membrane. 



80. (New) A method of sensing an analyte in a fluid comprising: 

passing a first sample fluid across a porous membrane disposed in an analyte detection device, wherein 
the analyte detection device comprises: 
a body; 

a porous membrane coupled to the body; 

a top member positioned at a spaced distance above the porous membrane such that a first 
cavity is fonned between the top member and the porous membrane, wherein the top member 
covers at least a portion of the porous membrane, and wherein the top member is substantially 
transparent to light, and 

a bottom member positioned below the porous membrane, wherein the bottom member is 
configured to receive fluid flowing through the porous membrane during iise; 

detecting an image of matter captured on the porous membrane after passing the first fluid sample 

through the porous membrane; 

determining if an analyte is present in die first fluid sample; 

cleaning the surface of the porous membrane 

passing a second sample fluid across the porous membrane; 

detecting an image of matter captured on the porous membrane after passing the second fluid sample 
tiirough the membrane; and 

determining if an analyte is present in the second fluid sample. 
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Response To Written Opinion Mailed February 24, 2004 



A. Claims in the Case 

Claim 14 has been cancelled. Claims 1, 9, 11-13, 18, 22. 31. 65, and 69 have been amended. Claims 
74-80 have been added. Claims 1-13 and 15-80 are pending. 

B. The Claims Are Not Anticipated by Rotman 

The Written Opinion states diat claims 1-30 and 72 lacked novelty as being anticipated by U.S. Patent 
No. 4,734,372 to Rotman CTlotman"). Applicant respectfully disagrees that the claims lack novelty. 

The Written Opinion states that Rotman discloses an analyte detection system that includes a body, 
porous membrane, a top member which is transparent to light, and a cavity. 

Amended claim 1 and 22 include a combination of features including, but not limited to, the features of 
"a membrane support coupled to the membrane." Rotman does not appear to teach or suggest at least the quoted 
features of the claim. 

Rotman teaches: 

[w]ithin the cavity of the shell elements 12,14, a cell compartment 20 is formed by a hollow 
cylindrical element 18 and porous upper and lower membranes 22, 24, respectively. The 
edges of the membranes 22,24, and the hollow cylindrical element 18 are sealed to die shell by 
upper and lower elastomeric 0-ring gaskets 26,28, respectively. (Rotman, column 5, lines 24- 
30) 

Rotman appears to teach a two membrane system that is sealed to a compartment with 0-rings. Rotman 
does not appear to teach or suggest a membrane support coupled to the membrane. Applicant submits that 
independent claims 1 and 22 and dependent claims 2-2 land 23-30 are novel since Rotman does not appear to 
teach all the features of the claimis. 

C. The Claims Are Not Anticipated bv Freiburehaus et al. 

The Written Opinion states that claims 56-61 and 64 lacked novelty as being anticipated by European 
Patent No. 0 109 531 to Freiburghaus et al. ("Freiburghaus"). Applicant respectfully disagrees that the claims 
lack novelty. 

The Written Opinion states that Freiburghaus discloses an analyte detection particle that includes a 
receptor and a plurality of pores that have a diameter of less than 1 micron, citing pages 5 and 6 of Freiburghaus. 

Freiburghaus states: 
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It is particularly advantageous in accordance with the invention to use porous 
macro molecular gel particles as a carrier for the immobilized antigens, since such gel particles 
present suitable flow conditions for the body fluid and make it possible in fact to carry out the 
intended treatment directly on blood. 

Such macromolecular carriers in accordance with the invention can be appropriately gel 
particles containing agarose (Pharmacia Fine Chemicals AB, Upsala, Sweden). Gel particles 
containing agarose of the type Sepharose 6MB of a particle size of 200 - 300 jim have been found 
to be particularly suitable." 
(Freiburghaus, page 5, lines 19-28) 

Freiburghaus appears to teach the use of porous agrose particles. Freiburghaus, however, does not appear to 
teach the specific pore size of the particles. Based on the cited particle size of 200 - 300 pm. Applicant submits 
that the particles described by Freiburghaus may be greater than 1 \im. In the absence of any specific teaching of 
pore size. Applicant respectfully requests removal of this rejection. 

Furthermore, Freiburghaus states that: 

The antigens are in fact immobilized on a cairier 20 in such a manner that the mutual 
distance between the active binding sites of the immobilized antigens in the main is greater than 
the distance between the two Fab-regions of the actual antibody. 

Since the maximum distance between the two Fab-regions of an antibody normally 
amounts to approx. 140 A, diis means that the immobilized antigens in the column 1 are situated at 
a distance from one another of at least 140 A. 
(Freiburghaus, pg. 5, lines 1-8) 

Freiburghaus appears to teach that the antibodies are placed on a support such that the distance between tv^o 
antibodies is at least 140 A. Freiburghaus does not appear to teach any specific reference to pore size in the 
quoted section. 

Applicant submits that Freiburghaus does not appear to teach or suggest at least the quoted features of 
claim 56. Applicant submits that independent claim 56 and dependent claims 57-61 are novel with regard to 
Freiburghaus. 

D, The Claims Are Not Anticipated by Poitras 

The Written Opinion states that claims 1-17, 19-21 and 72 lacked novelty as being anticipated by U.S. 
Patent No. 2,923,669 to Poitras ("Poitras"). Applicant respectfully disagrees that the claims lack novelty. 

The Written Opinion states that Poitras disclosed an analyte detection system that includes a body, a 
porous membrane, a top member that is transparent to light, and a cavity. 

Amended claim 1 and 22 include a combination of features including, but not limited to, the feature of a 
"top member comprises a fluid inlet configured to allow fluid to be inU'oduced to the membrane through the top 
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member, and wherein the top member comprises a wash fluid outlet configured to allow fluid to pass across the 
membrane out of the analyte detection device during a washing operation." 

Applicant submits that Poitras does not appear to teach or suggest at least this feature of claims 1 and 

22. 

E. The Claims Are Not Obvious Over Weinreb et al. 

The Written Opinion states that claims 1-49 lacked inventive step as being obvious over U.S. Patent 
No. 5,506,141 to Weinreb et al. ("Weinreb"). Applicant respectfully disagrees that the claims lack an inventive 
step. 

The Written Opinion states that Weinreb discloses an analyte detection system and mediod of use that 
includes a body for supporting a porous membrane. 

Amended claims 1, 22 and 31 each include a combination of features including, but not limited to, the 
features of "a membrane support coupled to the membrane." Applicant submits that Weinreb does not appear to 
teach or suggest at least the quoted features of the claim. 

Referring to FIG. 1 1 of Weinreb, Applicant submits that the system of Weinreb does not appear to 
teach or suggest the use of a membrane support. Specifically, the "cell carrier" of Weinreb (depicted as a diin, 
cross-hatched rectangle over opening 56, unnumbered) appears to be disposed over an opening. None of the 
figures of Weinreb appear to teach or suggest the presence of a membrane support. Applicant submits, for at 
least these reasons, that claims 1, 22, and 31 are patentable over Weinreb. 

F. The Claims Are Not Obvious Over Freiburghaus in view of Li et al. 

The Written Opinion states that claims 62-64 lack an inventive step as being obvious over Freiburghaus 
et al in view of U.S. Patent No. 5,863,957 to Li et al. ("Li"). Applicant respectfully disagrees that the claims 
lack an inventive step. 

The Written Opinion states "Freiburghaus has been discussed above. While the reference discloses a 
porous analyte bead, the reference is silent as to the method of making the bead." The Written Opinion also 
states that Li teaches forming porous gel beads by forming an emulsion and controlling the temperature. 

Claim 62 includes a combination of features including, but not limited to, the features of "reducing the 
temperature of the emulsion to produce the porous particle." 

For at least the reasons cited above, Freiburghaus does not appear to teach or suggest a particle having 
the properties of Applicant's claims, including, but not limited to, a particle comprising "a plurality of pores 
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having a diameter of less than about 1 jim/' Applicant further submits that the process of making the claimed 
particle is not taught or suggested by Li, or the combination of Li and Freiburghaus. Li states: 

The present invention also relates to a process for producing a porous, crosslinked polymeric 
microbead as well as the product of this process. This process involves combining an oil phase 
with an aqueous discontinuous phase to form an emulsion, adding the emulsion to an aqueous 
suspension medium to form an oil-in-water suspension of dispersed emulsion droplets, and 
polymerizing the emulsion droplets to form microbeads. 
(Li, Abstract) 

Li appears to be directed to a technique of forming beads by emulsion polymerization. Specifically, Li appears 
to teach that a monomer is dispersed as an aqueous medium to produce an emulsion. This emulsion is 
polymerized by heating the mixture. 

Applicant's claim 62 recites, in part: 

forming an emulsion of a polymeric resin in an aqueous solution; 

reducing the temperature of the emulsion to produce the porous particle, wherein the porous particle 
comprises a plurality of pores having a diameter of less than about 1 jim. 

Applicant's process is directed to forming a particle from a water-in-oil emulsion of a polymer, not a monomer. 
For example, Applicant's specification states: 

A dispersion of a hydrophilic emulsifier (such as TWEEN 85) in cyclohexane may be added to a 
stirring aqueous solution of agarose at 60°C for 5 min to produce an oil-in-water emulsion. Fine 
particles of agarose stabilized by the emulsifier may be formed in this step. Next, a solution of a 
hydrophobic emulsifier (such as SPAN 85) may be added to the first emulsion forming a water-in- 
oil emulsion. Afterwards, the water-in-emulsion may be cooled to room temperature. Polymeric 
particles may appear at about 40°C. The aggregation of droplets, which may be referred to as 
flocculation, may form a matrix with oil droplets that will form pores or conduits in the beads. The 
particles may be washed with distilled water and alcohol, sized with industrial sieves, and 
preserved in water. 

In Applicant's process, the porous particles are formed by lowering the temperature of the emulsion to 
"flocculate" the particles. In contrast, Li appears to describe a process of heating an oil-in-water emulsion to 
form polymeric beads. For example, Li states: 

Once a stable suspension of HIPE microdroplets is obtained, the temperature of the aqueous 
suspension medium is increased above ambient temperature, and polymerization is initiated. 
Polymerization conditions vary depending upon the composition of the HIPE. For example, the 
monomer or monomer mixture and the polymerization initiator(s) are particularly important 
determinants of polymerization temperature. Furthermore, the conditions must be selected such 
that a stable suspension can be maintained for the length of time necessary for polymerization. The 
determination of a suitable polymerization temperature for a given HEPE is within the level of skill 
in the art. In general, the temperature of the HIPE suspension should not be elevated above 
85.degree. C. because high temperatures can cause the suspension to break. Preferably, when 
AIBN is the oil-soluble initiator and potassium persulfaie is the water-soluble initiator, styrene 
monomers are polymerized by maintaining the suspension at 60.degree. C. overnight 
(approximately 18 hours). 
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As such. Applicant submits that Li does not appear to teach or suggest Applicant's claimed method. 
Furthermore, Applicant submits that Li does not appear to teach or suggest the formation of particles having an 
average pore size of less than about 1 |im. For example, referring to Table 2 (Col. 23), Applicant submits that 
most of the particles appear to include "cavities" having a cavity size of about 5-10 jim. Applicant submits that 
Ex. 10 of the system includes a description of particles having a cavity size of "<2 |am." However, Applicant 
submits that, without further evidence, Li does not appear to teach that the cavities are less than about 1 ^m. As 
such. Applicant submits that the combination of Freiburghaus and Li does not appear to teach or suggest all of 
the features of Applicant's claims. 

G- The Claims Are Not Obvious Over Freiburghaus in view of Kambara et al. 

The Written Opinion states that claims 65-68, 70, and 71 lack an inventive step as being obvious over 
Freiburghaus et al in view of U.S. Patent Application No. 6,288,220 to Kambara et al. ("Kambara"). Applicant 
respectfully disagrees that the claims lack an inventive step. 

The Written Opinion states 

[w]hile the reference of Freiburghaus discloses the use of analyte particles, the reference is 
silent as the method and device recited in claims 65-68, 70, and 71 above. The reference of 
Kambara et al. discloses that it is known in the art to employ probe particles in a flow and 
capture system that optically images the analyte particles. 

Claim 65, 67, and 68 include a combination of features including, but not limited to, the features of 
"wherein the porous particle comprises a plurality of pores having a diameter of less than about 1 [un." 

Applicant submits that for at least the reasons previously mentioned Freiburghaus does not appear to 
teach or suggest at least the quoted features. Applicant further submits that Kambara does not appear to teach or 
suggest at least the feature of a "porous particle comprises a plurality of pores having a diameter of less than 
about I |im." Applicant submits that claim 65, 67 and 68 and any dependent claims thereof are patentable over 
Freiburghaus in view of Kamabara. 

H. Remarks 

The Written Opinion stated that claims 50-55 and 69 were novel, had an inventive step, and had 
industrial applicability. The Written Opinion stated that "[c]laims 50-55 and 69 meet the criteria set out in PCT 
Article 33(2)-(3), because the prior art does not teach or fairly suggest using a plurality of wavelengths and/or 
masks as recited in the above claims to form an image of the collected image of the collected material on a 
collection membrane." Applicant submits that claims 50-55 and 69 are patentable for at least the reasons cited in 
the Written Opinion. 
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H. Summarv 



Applicant invites this Authority to contact the undersigned if it deems necessary to do so. 



Should any fees be required for any reason relating to the enclosed materials, please deduct said fees 
fromMeyertons, Hood, Kivlin, Kowert & Goetzel, P.C. Deposit Account No. 50-1505/5119-11 10 1/EBM. 



Please date stamp and return the enclosed postcard to acknawledge receipt of these materials. 




MEYERTONS<&ic B., Attorney for AppUcants 
Reg. No. 34,876 



Meyertons. Hood, Kivlin, Kowert & Goetzel, P.C. 

P.O. Box 398 

Austin, Texas 78767-0398 

(512) 853-8800 telephone 

(512)853-8801 facsimile 

Date: -Pi|-A\ \ .^^^.Q ^f 4 
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forming a plurality of particles, wherein each particle comprises a receptor coupled to a polymeric resin, 
wherein a plurality of different receptors are coupled to the particles; 

interacting the plurality of particles with an analyte; 

determining which particles interact with the analyte and the extent to which the interact with the analyte; 

separating particles that interact with the analyte and meet a predetermined criteria from particles that do 
not substantially interact with the analyte or do not meet a predetermined criteria; 

adding die separated particles that interact with the analyte and meet the predetermined criteria to a sensor 
array. 

71. The method of claim 70, wherein separating die particles comprises separating the panicles using a flow 
cytometer. 

72. An analyte detecuon device comprising: 
a body; 

a porous membrane coupled to the body. 
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Serial No. 09/775,343 entitled "Portable Sensor Array System"; and U.S. Patent Application 
Serial No. 10/072,800 entitled "Method and Apparatus for the Confinement of Materials in a 
Micromachined Chemical Sensor Array". 

5 Method of Testing for Microbes Using A Membrane System 

In another embodiment, a membrane based flow sensor was prepared which is configured 
to accommodate the capture of microbes with a filter placed within the fluidics device. 
Microbes, whose size is larger than the pores of the filter, are captured in the flow cell assembly. 
1 0 The captured microbes may be analyzed directly or may be treated with visualization compounds. 

A variety of microbes may be captured and analyzed using a membrane based flow sensor 
as described herein. As used herein, "microbe" refers to any microorganism, including but not 
limited to, a bacteria, spore, protozoan, yeast, virus, and algae. Some microbes that are of 
1 5 particular interested for detection include a variety of toxic bacteria. Examples of bacteria that 
may be detected using a membrane based flow sensor include, but are not Umited to Escherichia 
coli 0157:H7. Cryptosporidium, Vibrio cholerae, Shigella, Legionnella, hysteria, Bacillus 
globigii, and Bacillus anthracis (anthrax). Viruses may also be detected using a membrane. 

20 

Shown in FIG. 1 is an exploded view of a membrane based flow sensor 100. Flow sensor 
100 includes a membrane 110 that is sandwiched between at least two members 140 and 150. 
Members 140 and 150 are configured to allow fluid to flow to and through membrane 110. 
Members 140 and 150 are also configured to allow detection of analytes, after the analytes have 

2 5 been captured on membrane 1 10. A variety of different materials may be used for membrane 1 10, 

including, but not limited to, Nuclepore ® track-etched membranes, nitrocellulose, nylon, and 
cellulose acetate. Generally, the material used for membrane 1 10 should have resistance to non- 
specific binding of antibodies and stains used during the visualization and detection processes. 
Additionally, membrane 110 is composed of a material that is inert to a variety of reagents, 

3 0 buffers, and solvents. Membrane 1 10 may include a pluraUty of sub-micron pores that are fairiy 
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After the bead library has been optimized for the indicator, the beads that have been 
collected represent a reduced population of the originally produced beads. If the population of 
beads is too large, additional screening may be done by raising the intensity threshold. Now that 
the beads that exhibit optimal interaction with a receptor have been identified, the remaining 
5 beads are optimized for displacement of the indicator by the analyte of interest. Thus, the 
remaining beads are treated with a fluid that includes the analyte of interested, as depicted in 
FIG. 1 IC. The analyte is represented by the circle. For some beads, the analyte will cause 
displacement of the indicator, causing the color or fluorescence of the bead to be reduced, as 
depicted in FIG. 1 ID. The intensity of the color or fluorescence of the bead after it interacts with 
10 an analyte will be based on how the competitive displacement of the indicator. A bead that 
exhibits weak or no color or fluorescence when treated with an analyte is the most desirable. 
Such beads show that the analyte is readily bound by the receptor and can readily displace the 
indicator from the receptor. 

15 Once again a flow cytometer may be used to determine the optimal beads for use in an 

assay. A library of beads that have been optimized for interaction with an indicator are treated 
with a fluid that includes an analyte. The treated beads are passed through a flow cytometer and 
the beads are separated based on intensity of color or fluorescence. The beads that exhibit a color 
or fluorescence below a predetermined intensity are collected, while beads that show a color or 

2 0 fluorescence above the predetermined intensity are sent to a waste collection. The collected 

beads represent the optimal beads for use with the selected analyte and indicator. The identity of 
the receptor coupled to the bead may be determined using known techniques. After the receptor 
is identified, the bead may be reproduced and used for analysis of samples. 
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Serial No. 09/775,343 entitled "Portable Sensor Array System"; and U.S. Patent Application 
Serial No. 10/072,800 entitled "Method and Apparatus for the Confinement of Materials in a 
Micromachined Chemical Sensor Array". 

5 Method of Testing for Microbes Using A Membrane System 

In another embodiment, a membrane based flow sensor was prepared which is configured 
to accommodate the capture of microbes with a filter placed within the fluidics device. 
Microbes, whose size is larger than the pores of the filter, are captured in the flow cell assembly, 
10 The captured microbes may be analyzed directly or may be treated with visualization compounds. 

A variety of microbes may be captured and analyzed using a membrane based flow sensor 
as described herein. As used herein, "microbe" refers to any microorganism, including but not 
limited to, a bacteria, spore, protozoan, yeast, virus, and algae. Some microbes that are of 
15 particular interested for detection include a variety of toxic bacteria. Examples of bacteria that 
may be detected using a membrane based flow sensor include, but are not limited to Escherichia 
coll 0157:H7, Cryptosporidium, Vibrio cholerae, Shigella, Legionnella, hysteria, Bacillus 
globigii, and Bacillus anthracis (anthrax). Viruses may also be detected using a membrane. 

20 

Shown in FIG. 1 is an exploded view of a membrane based flow sensor 100. Flow sensor 
100 includes a membrane 1 10 that is sandwiched between at least two members 140 and 150. 
Members 140 and 150 are configured to allow fluid to flow to and through membrane 110. 
Members 140 and 150 are also configured to allow detection of analytes, after the analytes have 

2 5 been captured on membrane 1 10. A variety of different materials may be used for membrane 1 10, 

including, but not limited to, Nuclepore ® track-etched membranes, nitrocellulose, nylon, and 
cellulose acetate. Generally, the material used for membrane 1 10 should have resistance to non- 
specific binding of antibodies and stains used during the visualization and detection processes. 
Additionally, membrane 110 is composed of a material that is inert to a variety of reagents, 

3 0 buffers, and solvents. Membrane 1 10 may include a plurality of sub-micron pores that are fairiy 



Aity. DkL No.: 5119-11 101 



SUBSTITUTE SHEET Mevenons. Hood, Kivlin, Kowen &. Goetzel P C 

13 



After the bead library has been optimized for the indicator, the beads that have been 
collected represent a reduced population of the originally produced beads. If the population of 
beads is too large, additional screening may be done by raising the intensity threshold. Now that 
the beads diat exhibit optimal interaction with a receptor have been identified, the remaining 
beads are optimized for displacement of the indicator by the analyte of interest. Thus, the 
remaining beads are treated with a fluid that includes the analyte of interested, as depicted in 
FIG. 1 IC, The analyte is represented by the circle. For some beads, the analyte will cause 
displacement of the indicator, causing the color or fluorescence of the bead to be reduced, as 
depicted in FIG. 1 ID. The intensity of the color or fluorescence of the bead after it interacts with 
an analyte will be based on how the competitive displacement of the indicator. A bead that 
exhibits weak or no color or fluorescence when treated with an analyte is the most desirable. 
Such beads show that the analyte is readily bound by the receptor and can readily displace the 
indicator from the receptor. 

Once again a flow cytometer may be used to determine the optimal beads for use in an 
assay. A Library of beads that have been optimized for interaction witii an indicator are treated 
with a fluid that includes an analyte. The treated beads are passed through a flow cytometer and 
the beads are separated based on intensity of color or fluorescence. The beads that exhibit a color 
or fluorescence below a predetermined intensity are collected, while beads that show a color or 
fluorescence above the predetermined intensity are sent to a waste collection. The collected 
beads represent the optimal beads for use with the selected analyte and indicator. The identity of 
the receptor coupled to the bead may be determined using known techniques. After the receptor 
is identified, the bead may be reproduced and used for analysis of samples. 

HIV detection 

More than 35 million HTV infected pcoplo live in dovoloping countrieo with oignificant 

r e source limitationo. Although effoctivo antirotro viral therapy has been available in dGvclopod 
countrios for almoGt a decade, fewer than 300,000 pGople living in developing countrieG aro 
beiievod to b e rocQiving troatmcnt. One major obstaclG, the coat of antirctroviral medications 
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(ARVs). io bcini: addroGsod hv prim rnH.irfinnr -.nrH th^ ^r\,rr.r.t ^^n ^ri r v cn ion: of .YT//'.:. A 
second obstaclG, the coot and technical roquircmonto of the aophioticatod laboratorjr tooto uacd to 
initiato and monitor EN troatmont, romaino to bo addrcoood. 

5 Of porticulorimportanco, moaDuromcnta of CD1 1 T lymphoc^toc arc oopontial for 

evaluating IIT/ infcctod pationta. GDI counto, GxprGoaod an oithcr abaoluto numbcro of CD-I cella 
per millilitor of blood, a pcrccntago of total T l^tmphoc^teo, or ao tho ratio of CD^1:CD8 T 
l^anphoc^rtcG, have onormoug prognoatic and thorapoutic implicationo, and form the baaia for 
moot troatmont dGcioiono. In dovolopod countrioo, CD1 countp arc porformod using flow 

10 c^tomotoro. which uoo lanom tn Qxritn flnnmrnnnt nnriv.r.Hy j^r'-b^" , irr rt fic for CD1 and other T 
coll morlcors. Tho omittod Ught ia colloctod by a 001100 of photomultipUor tuboo, and thooo oigiiali , 
tiro analj'zod to diffcrontiato CD1 1 T coUo from CDS 1 T collo and othor coUular compononto of 
blood. Coota for flow c)tomotoro rango from $30,000 to $100,000 por machine. Thio oxponoo, ao 
well 00 thoir nood for high wattago oloctricit^r, rogular maintcnanco and cootly roagonto, malcca 

15 flow c^tom e t e ro impractical, and unouotainabl e in rooource ocarco oottingo. 



Sovoral proliminary offorta have boon made to dovolop altomativo, offordablo GDI 
counting mothodo for rooourco poor oottingo. Single purpooo flow cytomotoro for GDI counting 
havo boon dovolopod, but romoin cootly. A oocond approach hao boon to uoo low coot 
20 immunomagnotic acparation of CD1 coUo from other blood collo, followod by otondord cell 

counting methoda uaing a light microocopc. MTiilo oignificanthj^ chcapor, theoo methodo arc low 
throughput and leoo accurat e than tho flow cytometry baaed mothoda. - 



To addreoo tho oignificant need for low coot CD1 counto for rooourco poor oottingo. wc 

25 havo applied rocont advancoo in microdotoction toohnologieo to tho dovelopmont of accurate, 
affordable and portable CD1 counto. Doooribod heroin io on offordablo microchip baocd CD4 
oooay, including booic porformanoe oharaotoriotico of a protot)po voroion and proliminar>' 
evaluationo in HTV infected and control oubjoots t 
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A microporouG lymphocyte capture m e mbrano was uGcd in a membrane baGod flow 
s e nsor aa pr e viouGly d e scribod. For preliminary studies, CD1 coIIg wore purifi e d by 
immunomagnetic separation from buffy coats obtained from healthy donors. CD 4 
pr e parations wor e greater than 98% pure by flow c}tomQtric analysis. CD^l cells labeled with 
5 Al e xaISS conjugated anti CD1 antibodi e s w e re introduc e d to tho flow coll in amounts ranching 
from 0 to 200,000 cells in 1 ml of coll m e dia, and washed with 2 to 5 millilitora of phosphato - 
buffcrod salino (PBS). 

For studi e s on human subjects, 20 microliters of whol e blood obtained by venipuncture 
10 were incubated with 2 microlitors of i\loxa188 or i\lQxa617 conjugatod antibodies to CD3, CD4 
and/or CDS. AAqt 8 minutes, the sampl e was introduc o d dir e ctly to th e flow chamb e r without 
further procossing, and then washed with 2 millilitors of PBS. ImagoG of stained colls captured in 
th e microchamb e r wore th e n obtained and processed for analysis. For som e e xp e riments, after 
imago colloction 2% glutarald e hydo was introduced into the flow^ coll and th e colls fixed for 
15 scanning el e ctron microscopy. 

Th e membrane bas e d flow sensor was immobilizod on the stage of a naicroscop e systom 
e quipp e d with a m e dium pressure mercury lamp as a light source. For each study subject, a total 
of fivo non ov e rlapping r e gions of th e lymphocyt e capture membrane in th e floor of tho 
20 microchamb e r wore imaged using a digital camera (DVC, Austin, Toxas) attached to tho 

worlcatation. Each region was imaged twice, onco under a rod w^avolongth absorption filter (for 
detection of Aloxa 188 fluorosconce) and onc e under a groon wavelength absorption filter (for 
d e t e ction of Al e xa 6^17 fluoroGConcQ). Except for tho preliminar/ studieo, these two imageo wero 
merged to produce a single imag e prior to analysis. 

25 

Each imago was analyzed uGing a custom algorithm dovoloped in a commercial imago 
procQGsing software package (Imago Pro Plus). Thresholds for rod, green and blue intensity wore 
established for optimal definition of lymphocytes against tho background, and lymphocytes wore 
charact e rized by their geometry^ (size and shape). Cells thus identified wore then counted in an 
30 automated fashion, with results recorded in a sproadshcot as numbers of CD 4 CD3 , CD 4 i CD3 i , 
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CDS I CD3 1 , and CDS i CD3 and CDi i CDS i collo, depending on tho combination of antibodioa 

Blood was obtainod by venipunctur e from healthy volunteers orBOV inf e cted GubjoctG at 

5 th e MoGsachusettfl Gen e ral Hospital. Samples wore processed in parallel by flow c>tometr>^ at 
e ith e r tho MGH cUnical laboratories or at the research facility, using standard 1 color protocolG 
on a FACScahbur flow cytom e ter. The study was approved by th o Institutional Review Board at 
th e Massachusetts General Hospital, and informed consent was obtainod from all study subjects. 

10 R e sults obtain e d by th e automated microchip method w e r e compar e d directly with results 

obtained by flow cytometry for each of the study subjects, and correlated using a standard 
statistical sofb > varo paclcago. 

Previously, we developed microchip immunoassays using antibody coupled microbcads 
15 immobilized in an invert e d pyramidal microchambor. This design has proven extremely offoctivo 
as a microELIS A platform for antigen and antibody d e tection. For GDI counting, flow chambers 
w e r e re engine e r e d with a floor that consisted of a porous plastic grid, upon which rests a 
disposable l>mphoc)1:o capture membrane filter. Those filters have a predetermin e d pore size 
ranging from 0,3 to 30 microns. In preliminary studies, por e sizes of b e tween 2 and 5 microns 
20 proved optimal for microfluidics of th e flow chamber, and for retention of lymphoc)too. Tho 
unw^anted red blood cells and platelets pass through tho pores and out of tho flow chamber piA ef 
to imaging, significantly r e ducing background fluoroscenco and improving image -qadiityr 

To determine the correlation b e tw^oen fluorescence light intensity detected in our system 

25 and the number of labeled CD1 c e lls, wo add e d an incr e asing number of purified CD 4 i 
lymphocytes in 1 mL of RPMI to individual microchambcrs and measured detectable 
fluorescence. Individual CD1 1 T cells are disc e rnible in the dilute samples. Importantly, there 
is a linear correlation between the number of cells in the sample and tho light int e nsity when 
measured from a digital imag e using a pixel analysis. This estabhshed proof of principle that tho 
30 microchamb e r and image analysis system could bo used to accurately measure and detect 
populations of lymphocytes labeled with fluorescent markers. 
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Wq next dcvQlopod an asoay to moaGure CD1 collo diroctly from whole blood, in a ginglc 

step no lyGQ Gyst e m. Uoing blood obtainod by vonipuncturo from healthy control and HTV 
inf e ct e d Gubjocts, 20 microliterG of whole blood were incubated with 2 microliters of 
fluorescontly labeled antibodicG to CD3, CD1 or CDS. Baood on initial studioG of photobloaching 
and Gignal intonoit)s wo uGod only the Aloxa lino of fluorophorcG (Molocular Proboo) in atudioG 
on human GubjcctG. The availability of only Alexa 1SS and Alcxa 617 conjugated antibodies 
againGt CD antig e ns limited ug to two color imaging. After an 8 minute incubation, Gomplcs 
were diluted in ISO microlitcro of PBS, introduced to the flow chamber, waahed with 2 mL -PBSy 
and imaged. The total time from blood procoooing to imago analyoio wao under 15 minutes. 

iMexaISS conjugated antibodioG label the CD^ coUg green, and Aloxa6^7 conjugated 

antibodies to CD3 label all T lymphocyt e s rod. Automatic merging of the images allowG tho 
distinction botwoon the CD3 I CD1 1 T lymphocytoG of intorost, which appear yellow, the 
15 CD1 I CD3 monocytes (green), and CD3i GDI T cells (rod). For each study subject, five non 
Q^^erlapping images are obtained, increasing the oizo of tho oamplo cell population and improving 
accuracy. 

Scanning el e ctron micrography of a typical sample prepared as doscrib e d abovo and 

20 procosGod inside tho microchambor. Unw^antcd rod blood collo are not rotaincd on tho filter, but 
pass through the poroG with tho saline wash, maldng lysing unnocesGar/. Thio, combined with 
the high volume waoh (100 fold oxccgg for the 20 microliter oamplo) Gignificantly reduces any 
background fluoroGconc e and improves tho imago quality. 

25 Results for CD^ percentages (number of CD1 1 CD3 i ccllG/numbor of total CD3 i cclb) 

and CD1:CD8 ratios (CD1 percQntagG/CD8 percentage) obtained from the microchip syGtem 
were compared with rcGults obtained by flov i ^ cytom e try^ for each of the study Gubjocts. 
CompariGonG of tho microchip method w^ith flow cytometry for CD1:CD8 ratios gav e good 
correlations. 

30 
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